Localization of the sperm protein SP22 and inhibition of fertility in vivo and in vitro.
We previously established that levels of the sperm membrane protein, SP22, are highly correlated with the fertility of sperm from the cauda epididymidis of rats exposed to both epididymal and testicular toxicants, and that a testis-specific SP22 transcript is expressed in postmeiotic germ cells. In this study, polyclonal and monoclonal antibodies were generated to study the expression of SP22 in the testis and epididymis, and to determine whether SP22 plays a coincidental or causal role in fertility. Polyclonal antiserum was raised in sheep against full-length recombinant rat SP22 (rSP22). Hybridoma clones were generated from mice immunized with rSP22 and boosted with native SP22; positive clones were used for ascites production. Immunoblots indicated that affinity-purified anti-rSP22 immunoglobulin (Ig) and ascites Ig recognized denatured and native SP22, respectively. Linear epitope mapping of the 189-amino acid SP22 sequence revealed 3 distinct peptide sequences recognized by anti-rSP22 Ig, and 1 sequence recognized by ascites Ig. Cytoplasm of round spermatids and heads of elongating/elongated spermatids immunostained with both anti-rSP22 and ascites antibodies. Isolated rete testis sperm revealed discrete staining over the cytoplasmic droplet, whereas staining was apparent over the equatorial segment of the head by the time sperm reached the caput epididymidis. Clear cells were, interestingly, immunostained along the length of the epididymis. Ascites Ig and anti-SP22 Ig each recognized the equatorial segment of sperm heads from rat, hamster, bull, rabbit, and human. Ascites Ig and affinity-purified anti-rSP22 Ig each significantly inhibited the fertility of cauda epididymal sperm from the rat in vivo, as well as the fertilization rates of cauda epididymal sperm in vitro. Moreover, affinity-purified anti-rSP22 significantly inhibited in vitro fertilization of both zona-intact and zona-free hamster oocytes, suggesting that SP22 may play a role in both the zona penetration and membrane fusion steps of fertilization.